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Head circumference charts updated

M OUNSTED, V A MOAR, AND A SCOTT

Department of Paediatrics, University of Oxford, John Radcliffe Hospital, Oxford

SUMMARY Head circumference measurements from birth to 7 years, obtained from longitudinal
data on children born between 1970 and 1977, are set against those from studies made in the
United Kingdom earlier this century. A positive secular trend is shown. The children’s heads
were significantly larger than those born in the same locality 25 years earlier. Growth charts
should be updated, as necessary, with each succeeding generation.

The importance of plotting children’s somatic
measurements against the appropriate centile charts
is now well recognised, and in the United Kingdom
those provided by Tanner'? are the most widely
used. For weight and height! these have proved
invaluable, but there is some suggestion® * that
children’s heads nowadays may be larger than those
represented in the comparable head circumference
charts.? Data are presented from a longitudinal
study of children born in Oxford during the
1970s and followed up to the age of 7 years.” They
are set a%ainst values derived from previous genera-
tions.2 &

Sample and methods

The children were all born in Oxford hospitals
during the period 1970 to 1977. They were partici-
pating in a study of the growth and development of
infants with differing rates of intrauterine growth.’
The sample mainly consists of 270 children whose
birthweights were within 2 SDs of the mean for
gestational age and sex.” They were normally
distributed within these limits. Also included are
seven ‘small for dates’ and seven ‘large for dates’
babies randomly selected from those born during
the same period. All were white singletons without
major congenital abnormalities. Eleven (4%) of
these infants were preterm.

The mothers were interviewed personally, and
their babies examined within four days of delivery
by medical members of a small research team. The
children were seen thereafter in their own homes at
the ages of 2, 6, 12, and 18 months; 2, 3, and 4 years;
and aged 7 years at school. The measurements were
made under standardised conditions by the same
small group of doctors who had seen them at birth.
Head circumference was measured with a fibreglass

tape round the largest occipitofrontal diameter. The
children were weighed naked (in a bowl until they
could stand alone) on standard steelyard platform
scales. Length was measured on a custom built
board with a fixed steel measure. From age 2 years
onwards a stadiometer was used for height.

Results

Head circumference measurements for boys and
girls are given in the Table. The mean values are
plotted against those reported from earlier United
Kingdom studies in the Figure. The lowest curves
are drawn from data on 1400 London children
published by Myers in 1926.° Their birth dates were
not given. Low’ made a longitudinal study of the
growth of children born in Aberdeen between 1923
and 1927. At all ages their heads were slightly larger
than those in the London sample. An upward trend
is again seen among the children in Westropp and
Barber’s Oxford study, who were mostly born
between 1944 and 1948.% ' The boys in our study
have significantly larger heads at all ages (P<<0-001)

Table Head circumference from birth to 7 years

Age Boys Girls

Mean (SD) No Mean (SD) No
Birth 35:25 (1-30) 154 34-60 (1-21) 128
2 months  39-81 (1-15) 120* 38:56 (1-06) 95*
6 months 44-37 (1-25) 154 43-02 (1-19) 125
12 months ~ 47-57 (1-35) 154 46-09 (1-21) 127
18 months  48-98 (1-42) 150 47-59 (1-27) 123
2 ycars 50-14 (1-47) 145 4863 (1-34) 118
3 years 51-39 (1-46) 143 49-82 (1-42) 113
4 years 52-05 (1-48) 137 50-67 (1-41) 115
7 years 53-26 (1-51) 80+ 52-12 (1-36) 627

* Reduced numbers due to late introduction of this examination.
+ Some children were not yet 7 years old.
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than those born in the same city some 25 years
earlier, and significant differences are also found
between the girls up to and including the age of 3
years. Analyses of the weights and heights of
children in the two Oxford studies showed very
similar mean values at all ages with the exception of
boys’ height at 3 and 4 years; those in our study
being slightly taller (P<0-05 and P=0-05, respec-
tively).

Tanner? reports that his charts are derived from
the data of Westropp and Barber, together with
those drawn from the London Study of the Inter-
national Children’s Centre Coordinated Longitudi-
nal Growth Studies.'! The social class distributions
in these two samples were similar,'? and head
circumference values up to 3 years were almost
identical.'* No information is available on the
London children, thereafter, but it is clear that from
3 to 4 years onwards the curves diverge. with the
Oxford children having larger heads than are
represented in Tanner’s charts.

Discussion

In a separate study’ the head circumference
measurements of 290 children born between 1970
and 1973 were distributed in centiles according to
the standard charts.?> At 12 months a generalised
shift upwards was seen, with more than 60% of the
values above the median. More recently Cater and
Gill* have reported on the head circumferences of
10 year old children born in Aberdeen in 1969-1970.
Although half of them had been of low birthweight,
two thirds of the whole sample had head circumfer-
ences above the 50th centile. Measurements for
weight and height of the control children in this
study were, however, very similar to those of the
general population; and the centile frequency dis-
tributions were identical to those of the Tanner/
Whitehouse 1959 standards. Thus, in two geographi-
cally distinct areas, and among children of different
ages, their heads seem to be larger than expected.

Variation in the techniques of measurement is a
possible but improbable explanation for these find-
ings. Nor can the favourable locality from which our
present data were drawn account for the children’s
heads being larger than the standards. As well as the
earlier Oxford sample, data are available on chil-
dren born in the early 1950s from two other sources.
Head circumference measurements up to 3 years of
age were very similar for children in west central
London'* and Oxford;* and those reported for
Edinburgh children were substantially larger in the
first year,'* but somewhat smaller from 3 to 5
years.'® The social class distributions of the children

in Westropp and Barber’s sample differed slightly
from our own. Although there were similar propor-
tions in social classes IV and V, their sample had
fewer children in I and II and more in III than ours.
Statistical adjustments, however, to take account of
this, only reduce the differences in mean head
circumference by approximately I mm, and those of
the younger generation remain significantly larger.

Many studies have shown secular trends towards
increasing weights and heights during the past
century.!o-18 The changes were more marked for
low than high income groups, and there was some
indication that children in the latter had achieved
their maximum size in the 1930s, when they were
already taller than the general population in the
1960s.17 Cameron studied large cohorts of children’s
measurements obtained between 1904 and 1966.'*
There was a fairly uniform trend upwards until 1949,
but the median values for the 1959 and 1966 cohorts
were ‘almost superimposable’. The results, he said
‘indicate an end to the positive secular trend for
height and weight at about the same time as the
previously reported end to a decreasing age of
menarche in London girls.” Nevertheless, detailed
examination of growth data on 15 birth cohorts from
1961 to 1975 showed a continuing positive trend for
height among primary school children in England
and Scotland,! although at a slower rate than
Cameron’s estimates for any period between 1905
and 1954.

With small exceptions (which could have occurred
by chance) the heights and weights of boys and girls
in our study did not differ at any age from those of
boys and girls born in the same city a generation
earlier.!” The median values were also very similar
to those in the standard charts,' but head circumfer-
ence measurements were larger, indicating that the
secular trend upwards in head size, which was
evident during the first half of this century, con-
tinued into the 1970s. Among both English and
Scottish school children the continuing trend for
height during the 1970s was smaller for girls than
boys.'? It was also greater when estimated at 8 years
than at 5 years, suggesting a diminishing effect in the
younger cohort. Bakwin and McLaughlin® ex-
amined the heights and weights of students entering
college in 1930 and 1958, respectively. There was no
change in those who had come from private schools
nor among female students from state schools, but
the height of male students from state schools
increased during this period. These two studies draw
attention to the likelihood of a gender difference in
the time at which maximum height is achieved
within specific populations. Our data also suggest
that girls may achieve their maximum head cir-
cumference historically earlier than boys. Such a



difference would be compatible with the general
theory of the Y chromosome message.>!

One might conjecture about the underlying biolo-
gical, sociological, demographic, and economic fac-
tors that may be associated with changes in size over
time. It is important, however, to recognise that
secular changes may still be occurring. Growth
standards for children should be updated, as neces-
sary, with each succeeding generation.

This work is supported by a Medical Rescarch Council programme
grant.

References

Tanncr JM, Whitchouse RH, Takaishi M. Standards from birth
to maturity for height. weight. height velocity and weight
velocity, British  children. 1965. Arch Dis Child 1966:41:
454-71. 613-35.

Tanner JM. Physical growth and development. In: Forfar JO.
Arncil GC. cds. Textbook of paediatrics. 3rd cd. Vol 1.
Edinburgh: Churchill Livingstone, 1984:278-330.

Mutch LMM, Moar VA, Ounsted MK. Redman CWG.
Hypertension  during pregnancy with and without specific
hypotensive treatment. 11, The growth and development of the
infant in the first year of life. Early Hum Dev 1977:1:59-67.
Cater J, Gill M. The follow-up study: medical aspects. In:
Illsey R, Mitchell RG, eds. Low birthweight, a medical,
psychological and social study. Chichester: John Wiley and
Sons, 1984:191-205.

Ounsted M, Moar VA, Scott A. Children of deviant birthweight
at the age of seven years: health, handicap. size and develop-
mental status. Early Hum Dev 1984;9:323-40.

Myers B. Statistics concerning the height, weight and other
mcasurements of 1,400 London children. British Journal of
Children’s Diseases 1926:23:87-107.

Low A. Growth of children. Aberdeen: University of Aber-
deen, 1952.

"~

w

IS

»

N}

Head circumference charts updated 939

¥ Westropp CK, Barber CR. Growth of the skull in young
children. I. Standards of head circumference. J Neurol Neuro-
surg Psychiatry 1956:19:52-4.

Y Butler NR, Alberman ED. Perinatal problems. Edinburgh:
E & S Livingstone, 1969.

' Acheson RM. Kemp FH. Parfit J. Height. weight and skeletal

maturity in the first five yecars of life. Lancer 1955:i:691-2.

Tanner JM. A history of the study of human growth. Cambridge:

Cambridge University Press, 1981:357.

Moore T, Hindley CB, Falkner F. A longitudinal rescarch in

child development and some of its problems. Br Med J

1954:ii:1132-7.

Falkner F. Some physical mcasurements in the first three years

of life. Arch Dis Child 1958:33:1-9.

Thomson J. Infant growth. Arch Dis Child 1956:31:382-9.

Thomson J. Growth from three to five ycars. BrJ Prev Soc Med

1956:10:128-33.

Clements EMB. Changes in the mcan stature and weight of

British children over the past seventy years. Br Med J

1953:ii:897-902.

Bakwin H. The secular change in growth and development. Acta

Puaediatrica 1964:53:79-89.

Camecron N. The growth of London school children 1904-1966:

an analysis of sccular trend and intra-county variation. Ann

Hum Biol 1979,6:505-25.

Chinn S, Rona RJ. The sccular trend in the height of primary

school children in England and Scotland from 1972 to 1980. Ann

Hum Biol 1984:11:1-16.

Bakwin H. McLaughlin SM. Sccular increase in height: is the

end in sight? Lancet 1964:ii:1195-6.

Ounsted C. Taylor DC. The Y chromosome message: a point of

view. In: Ounsted C, Taylor DC. cds. Gender differences: their

ontogeny and significance. Edinburgh: Churchill Livingstonc,

1972:241-62.

v

=

i

B

3

x

Correspondence to Dr M Ounsted, University of Oxford. Depart-
ment of Pacdiatrics, John Radcliffe Hospital, Oxford OX3 9DU.

Rececived 8 May 1985



